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ABSTRACT 

PROBLEM TO BE SOLVED: To improve a display state and raise the yield of a 
panel for reducing production cost by constituting such that a transparent 
support body having a luminous conversion layer is provided, so as to be 
faced to an insulation substrate having an organic electroluminescent cell 
made of an organic luminous layer or the like clamped with a cathode and an 
anode, and an active matrix circuit element for driving the cell, 
respectively at an upper level. 

SOLUTION: TFTs 2 to 6, and an organic electroluminescent cell clamped with 
a lower electrode 22 and an upper electrode 23, and formed out of an 
organic luminous layer 9 for forming each pixel are arranged on the 
insulation substrate 21 made of a glass panel, silicon wafer or the like. 
Furthermore, the upper electrode 23 formed so as to have transmissivity in 
a visible ray zone and used as a cathode is preferably a laminate of a low 
work function material layer, such as Mg and Al coming in contact with the 
organic luminous layer 9 and giving a work function equal to or below 4 eV, 
and a transparent conductive layer such as ITO and ZnO, thereby improving 
electron injection efficiency. Also, a transparent support body 24 with a 
fluorescent conversion layer, containing a fluorescent pigment or a color 
filter luminous conversion layer 7, and the insulation substrate 21 are 
kept at the prescribed gap from each other via a spacer. 
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[iff**l] IfiWHSSLt^ USAWBESCtOtt 

[iff** 2] *rE»tt#W*M#«#Hr^©»«*fe» 10 
«fl!Cttfr6*iT*?K iKBBatffcflWtlMBitt-fe-n/© 

'2W^J#fr<B!lt:|9!» 6*1T*5 1) x Pi®* 5 4 0 0-800 
nm© ^I«yfi«»T? 6 0 %W±ffl«a*ft#f £ £ ft 

^t-r £if** i ras©***!****?. 

[iff** 3 ] iJtBPIfiI#> 4 . 0 e VWTfflfif±#S 

£st»*4*> t>f&z>mt mwmnm &mm * n & t> © * 
[it** 4] iiuia{gtt»wi&*mgfflj£ffi s x i~i 

0 0 nm(D«SH(3$. -5 £fc *&mtT 3iff**3f3*4© 20 
[iff**5] SutBfatt#H^«^e* s s ^*->»>A 
iff** 3 75S 4 ©t^-f 1 J«fc:Bfl©#*l«IM8#3R 

[W*S6] webs* 5 , 

KfOgJiP fcfifc !K MJ*#0. 2~10nm©»$i5 
Zt*&®.t-tZ> «** 2 85tt©#«M JMBftft?. 30 

[iff** 7] aaiBaiB*«i* j x -f^y^av/* 
*i*«fr«ii*ai 3~6 ©^-rti,** 1 *ci3«©#$& 

[Iff** 8] ffigBME#« 4. 6 e V|»±«Dft*6Mf 
****^*&jaS£fcftf*»i:"*"4lll#H2~7© 

^ma* ijscib«©#*imijm8*j*?. 

[iff** 9] SifflBRMS^ 4. 6 e VW±©ttW«R 

s#-r « &{±mmm&mm 1 1 o -5 q c m«T©«st* 

**r*fiJfi^#*W3ixfc*>©"Ci& ?K i£tf±*Mi!t 40 

** 2 ~ 8 ©^1**1* 1 #fcI3*©*rtlMWW83feSR?. 
[it** 10] IJEBMi^WliaiMR^-b^^iieiWt 

©aro3a*»«K:»tfe>nT*5, Rg«s#4oo~8o 

0nm©pIS«t6 0%JBLt©a»**#1"fti:fc 
[if** 1 1 1 midmmifi, 4>W kWI/ £ fe tt 

eat ts if** 1 0 cB*©#«wwwBjfe*?. so 
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[if** 1 2 ] mmmmtK 4 . 0 e vtiT®tt*« 

»**r4fitt*B»«»Jii: 1 0-5Q cmttT©SHft 
»** 10M1 1 ©v^niP 1 *£f3«©W$&«#?-f£ 

[it*iH 1 3 ] mtmttmmwLtimmnmB 2 - 

1 0 0 nmCDlit^liC: 1 2 (C 

[if** 14] fiirIBffifi:*Hfttm#. -?^*i^A 
if** 12-13 ©v^-f tifr 1 fl£ia4R©#M*#UBft 

[tf** is] HuiBPt*^ nmsMtm&m*t&9t> 

aJBfcaflHWWB^WBSnfciOTftDx miSB#aJl 

amit*Bfre>tiL*)> mB#0. 2~l0nm©l6Hfc:fc 
3 c i: i: iT 3 iff** 1 0 Ktt©#MMUMBft * 

[iff** 1 6 ] 1KTIBI6IStt£tK#3tf 7 S d 

tfti|#FSfcti-5«**i~i 5©^-r*ub>i*ct3*© 
[if** i 7 ] i»iai6fH$ Sfitf v =1 >a«-e & 5 

Ci;£#$Ci:-rSif**l~l 5©^Tft*M*KfB* 
[Iff** 18] HiFlBT^^^ 7 • v h U ^ ^ EIJg§SP7> 

* i ~ i 7 ©o-rn^ i mizfBmniiwmsmftm*' 

[w** 1 9 ] mmmRmt-bKoiftim-bK mm& 

8 ©om*» 1 JBCIBUCfcaMIWB**?- 
[Bf**2 0] ffilBaiPll^K#*iMAiMb«k ftHfta 
{b*k *fctt*fte>ffl®&«fr6rit*;ii:fc«r*i:-rs 
iff** 1 9 C:gB«©#«l«I^B3te9K?. 

[»** 2 i ] HufBaB^i^aiS* 5 y m^Mfr^ip 
t>m.z>~ tft»«i:-rs»«ffli 9~2 oti3@©w^i 

[it** 2 2 ] taroaw^i****? ^s«t-$> « z_ 
££4$$ci: -rail** i~2 lc^-rtifriscia^©" 

[it**2 3] H«i3^^®A J *7-7'f;^*»e» 
.ri;£!|#8t£-f aiff** i~2 2©^-rn^i*t 
I3«©#a«#^^m?. 

[tf**2 4] miiB^^Jitf^fe^ft^wrs 

^l£ISIgii l ?.fi&5c:tS1tmi:-r?)if**i~2 2© 
v^t* fiif l *tf3@©#«IS^^?o 

[if** 2 5 ] m^m&m&£mmmw3L&&.£ © 

H®Eli* s l~2 0#m©fBffl{C$>5C:i:£i|$mi;TS 

s** i~2 4©v>-rn^ i*tci3«©#M«#^3t^ 
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[0 0 0 1] 

£©T*£-5o 
[0 0 0 2] 

«£*s «Kffl®*JM83fc (EL) 

S, CaS, SrSfC, M*'C^$5Mn-^f±« 
tg* (Eu, Ce, Tb, Smf) Sh-7"l/fc*©i s 

1 ) £i/!tIE»* s <.&g (50~1000Hz), 

2) KttWEtfftvi (~2 o o v) , 

3) yjisii^-ibifimm. (WCfffi) s 

4) fflaUHBiigllStoa^K^jasv^ 

[0 0 0 3] Lip b„ iS$, ±8BHJHiSi©acA©fc«*. 
W$l?$flS£ffl , ''*feE LjR^FfiDHWSjWrton* «t 3 (ctSctd 

fcSWtlMSJtSR^CBI* (Appl. Phys. Le 
t t . , 5 1i, 913 M, 1 9 8 7$) f&fE 

So 

[0 0 0 4] ±83©«afi«' ; F«»ftffiv^fctW»3te* 
^©flbfctN *3te«©*J»4: Ut, tf'J (p-7i=U 
>tf^U» (Nature, 3 4 7S, 5 3 91, 1 
9 9 0$f«l) , #V C2-* Y*i/- 5 - 

- 1, 4-7ai=U>tr-U>D (A 
ppl. Phys. Lett. , 5 8#, 1 98 2M, 
199 1^ft) , #'J (3-7M;W7i» (J 
pn. J. Appl. Phys. 3 0t, L1938 
M, 1 9 9 l$fflj) ^©Kfl^WftSffi^&WMBftJfc 

a, 6 18, 1 0 4 41, 1 9 9 2$) ©HSBfcfTfrn 

Witts 8-th-o^i/^i;>©7;i/ 

ffl»3ttfe**K-^r6ii: (J- Appl. Phy 
s. 6 5f, 36 1 OH, 1 9 8 9$) IgfcfTfcft-CU 
5. 

[0 0 0 5] 

[ftfitfiife 1/ J: o fc-rSBUH] ±f3©«vfc#g8»#$8 
Tfefjs^^^rw^^ufcbTfflusfc&KBu — 

ttC7h'^^7KU^a (»2-6 6 8 7 3^ 
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; mimm¥£&mm3im?5, ome89-46, 
37, 1 9 8 9$) immtstinf. wmgiomMzt 

imsmm^wm^mm, 0ME88-47, 3 

5, 1 9 8 8$) Y-ttf1&%Z>Z.h-& 

10 [0006] £©*»v h U **tt»:*fS©lfflllI*Jil$fe 

*lll» - t?e»-*-5iii:3& s %*.6iT.i (W6-3 2 5 
8 6 99f«j1#!i¥7-l 2 2 3 6 0ffii;^fH¥ 
7- 1 2 2 3 6 lffii;#H?7-l 2 2 3 6 

« ; - 5 4 8 3 6 mkm. mmw- 8 - 3 3 0 6 

oo^&S) o La».b&#*>s - fbCHbTfi 

[0 0 0 7] -fbOSSt-^T 
fcH><o*>©ft|l#:fc£ftTV">3 : 
20 1) ^WBJfcJR^ft^Bitefe (RGB) £jfcbT^*- 
->4n,X¥MWt&fi& (Appl. Phys. L 
ett., 6 9t, 3 1 1 71, 1 9 9 6$), 
2) flt'.h£&88«!&&£V^££ (Jpn. J. App 
l.Phys. 3 4t, L1234H, 1995$), 

wmb¥ 7-142169 mkm , 

§fl¥ 3-152897 ^§£;SB) > 
5) RGB«#JifcWir«#S (:?7>*«fFlB-2, 
30 7 2 8, 0 8 2^-) o 

[0008] i) ©7?5£tt> ^D-b^±w«yncaffl-r 

SdhA J HHT-*»3. 2) O*S0:jes«3Ei:^-7^5- 

£#bTV>£„ 3) ©7j5£T«±, *®M^-r?)Ci:T% 
RGB«6#Ji©iMfcSlt#lSfcl&ttfcfc5j&K#£ 
b, EflfttfJMtCJMtKi&S. 3)M4) ©#STJ 

cd i: z 5 7;u* 5 — nJiB&:£a;"efc 5 „ 

[0 0 0 9] 7M7-^;Ht QVGAf±#(3 2 
40 0 X 2 4 0 K v h ) Ji-Lt© U^KDB^Igctf^^tlS 
©T\ S^tliT^r-f 7 • v h U *;*IgftS££ 
5„ B(iM©3) M4) O^SC&T'^-f ^ • v h U * 

35***1X^4*85 <«PW¥6-3 2 5 8 6 9^§&fg) T 
fct, ftH*©***!^**^?'^* •/ • v h U 9 

>se»0H©*^ (tft) fcra-fflg±cjBj«sns 

fro* (*7-7-f;^Jt*fctt«**ift 
J|) #^©^{8!fr^^KffM£ftTU£. Hlttft 

50 Wffi|ST?*tK lttaOBSK*. 2~ 6 fiT F T, 7fcfc$g 
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ytt&m. 8 imm, 9 it^m^m, 1 0 nmm, . 1 

[0 0 10] b*>b&#£>> TFT©^ji^D-b^^# 

©^MT*OTCff^bfcTFTCM«#&3&<&fc:, T 
FTMC^ii' h7*D-fe*fc:SR3fiiMl&&JI2J&bfc 

[0 0 11] 

*#W83te-fe e> & £&-f s & mi f aa 

[0 0 12] 

■fMWmX'&t). 2 1»Si< 2~6fctTFT\ 2 2 
TSBSM, 9 fctW«&$£#Jf ^ 2 3 tt±SWt«, 2 4 ttjg 
iJ&a*#:S#*«i>-f. S«2 ltt*«MtiM63t-b^i: 
TFTg|5^0^#t^5*)©-r*fe?)s TFTigjgXg 
(#ftRi' l j3 % A WSIU/'JaX CdSefOS 

T'CD^D-fe^tas^^jst-rsi:, 2oo°cw±oiisf 

t&feihi/ y 3 > T F T g^ttffiHHIII » S^iJ^ 

rccttttjawcifttK mutts &m/mmft/&m 

(MIM) ^(C.tS7'^5 1 'f ^|gtt*>qJtgT-fe5o ft 

£ tf-ffl £ a ^> 'J n >*fb»-*» -> U 3 >afl3«Wf K J: -5 

[0 0 13] TFT6D«jiO\ 02Ki±, ®.Z*j}Mt 
Dffcfft£i>0£^bT&5. y-h*fil2, -F-hi&gl&i 
K3, ^*14< 2f-= y*a>*^ b»5^ 
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SIFKU-f >*«6a, 6 b^6fiKSo E12{H±ft^fi£ 
^-f ^tt»**4fei6CB:, 2ffl©;*<f 

[o o i 4] s«2 i±ctt#m*ftj&rii-rss tsb* 

ff 2 2aw±ffl«B2 3ttfcS*ifc*«M8JWB9*»6ja 

oj^^ (4 0 0~8 0 0 nm) Cjfe^xe 0 %J2i±© 

+ t* ms-&* -a- t **W83fe a ©«jes,#^ * mm * -a- 5 & 

S^S. *«WK:*ir^tt, WTt^-r-ait) corner 

A. TS5«££K1&£bT, ±«5«a*ISffli:-r4. 

B. TgBSfiSfcPifi&tbT, ±BB««*IBttfc-r5. 

20 ttCfc^TaUHi**-*-* C fcifc&S&c: fcttKifcbfc 

[0015] <^?SA>Tgi5*M (nffi) Kttawtttf 
fi*3ft&i'»<z>*, a«, iEattAc«fi«fc*nstt* 

4. 8eVttl#a*l/<, Cl©flS?Sfe-r^««±> fi«J 
jttt, fb^ffiH (B^fb^fBSlSJKOSaMBII^ 4 9 
3~4 9 4H> A»n 1 9 8 4 50 CitlfcJU ^ ^ 

*fctt^x«o»<b» (iTOkfitTttt) «<o^JSKfb 
3j«y (3-^^;b^2T7 i» «cd««|±A^-?^ 

5~1000nm, 5fSb<li 1 0~5 0 0 nm^JST* 

40 [0 0 16] ±0«& (RMi) fcbTttailMHi^t&R 

T-$.5A S > «^5r^«t <aA-T5fc^k:(i, 4. Oe 

> ITO^ZnO 0«3£SB^^btl^m^Ott*HS!t 
(±4. 6eVfil±Tf*D, B«ii:l/Tffl^sc:fcttfflJl 
-fi^ 4. 0 e VfilT©tt*BI»tf»*+«- 

*^T-feS«It*MtBbfc. MIBCD4. 0eVJiiT©<£ 

tt*$iK*mi: b-m, |p]b<, Yb*«Ricj;nH:, ^ 

50 ;u^zni7A, /^'J^A, *;1/->>>a, -b'J^A, x.;utr 



(5) 

7 

>><7A, 7>*X v^i'^A, ^.^-^^ 
A, 7A>y^A> *viJW, -fsrh'JUA, S£8> 
y;i/=ir:^A«fcD^« J ?', Cft6>©&flli:flSK:3Stffctt 
*§1&#4. 6 e V«Lt©ffift#"i"*AJBi:©^*aa 
$3&{£fl3;*ft5o L aBe ^©ftl£#!*t&fcc© 

gWT-pitgT-fe-So z<D{&{±mm®.ttHm<Dmm&, m 

(^©^ff*^ l~100nm, $?£b<fctO. 5~ 
5 0 nmgJKT-$»-5o £©ffitt*H»»*Wi©±fclli[a 
©ITO» Zn0«O8fl8*«i^ i»5~1 0 00 10 

nm> f^Klil 0~5 0 0nmgSTfl^n5. 

[ooi7] ±ia©ffitt*iii&*r#4jf ©«;£ 5 c, h > 

*;i/^g®J*£ i D PUS* 5 feSS**^©*^*.*^ 

&£:L.Ttt> L i F-^Na Ff ®7;i/4 ';^)S7 f ft 

•s MgF2> C a F2 ^07M Ull^iC? yft 20 

^3, Li2 0m<DT)l/l3V&m&ibWl. MgCX BaO 

»©:?yu*y±*l^©Sfttt*>&ril!>N -ft£©*m 

IMttt"C** mmtLXiiO. 2~10nm 

[0018] T««Bs ±W«K©JfcJ«#iSHu ffiiriSD 

fig) s 4 1 fcfciE?LffojSf > 4 2 tt«?ftjSJI^ 2 3 tt± 

ores (pm) *&*m.t>t° 

[0 0 19] iE?LMti£J|4 l©*f»fc»fcSfta*tt*: 

LTS. T^«@2 2;fr6©IE?L&A8t^#ig5<s *» 

^A*ftfcIE?Lft«i*J:<«a6"rsc4:* s -C**# 
»*C*4ik* t !MI , C*4. ^©fc&Cli, -f2T>ft# 

<s L*»*iE?L»«flE* s ^:*<x £e>C£J614£«ft, 

di:#gsf<£ft£o ±IB©— »fclR#J8WMc, 

ft5o ffc-at, TgfcbT7 O-C^eDfltft^rrsWH. 

[0 0 2 0] ZOXolZTERMmtPrhXsXtZ, «*. 
tf> 1, 1-tT* (4-^-p-h'J^7^7xZ 

&utz3§mmi?T 5. xt&vn (4«nie 59-19439 50 
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> 4, 4' -If* CN- - 
N-7x^l/7^) K7irL;i^ft«;*ft*2fflfiUb 

© 3 «r 7- 5 > £^<& 2 fflei±©iB^3s mmm&mmm^- 

K:««Ufc2rSflt7 5 > (»Sfl¥5 -2 3 4 6 8 1f& 
ft) , HJ 7 xx;i/^>«>©BPIW*"C**--^--.a h 
«Jgft#T535*fcHJT5> (*H^ffF^4, 9 2 
3, 7 7 4^) . N, N' -^7x-)l/-N, N' - fcT 
* O-^fJl'?!-^) tf7ai^;i/-4, 4' -> ? 7' 
^f©»>"7i> (*H^ffF^4, 7 6 4, 6 2 
5^) > a, a, a' , a' -r^7^f;i/-a, a' 
-tr* (4 - v-p - h 7 -p-3r 

(#IS¥3- 2 6 9 0 8 4#£i8) ; 

¥4-12927 , W-JV&Hm&m'ST 

s. ; ^mmmmm\,t^^m (#M¥4 - 17539 

*ISL/fc»Sfll^7 5> (4WP4-2 6 4 1 8 9f& 

-2 9 0 8 5 1-^^) n x.y&x^mmzmT 

\ h^Jli^Lfc*© (WIMM- 3 0 4 4 6 6 

4-3 0 8 6 8 8fM) , ^>y;i/7 3i=;Wb-&*i 

(^?4-3 6 4 1 5 3^i) ^ 7;U^U->ST3 
mT"? >*»ISbfct»© (4#BS^F 5 - 2 5 4 7 3^-S 
m.) > h 'J7 5>ft^« (»«l¥5 - 2 3 9 4 5 
«) , tT^^hTU ^7 5 y t7x-^ dtH¥5-3 

2 0 6 3 4^&#) , N, N, N- h Vyx.-)\,T\^ 

mm#- (wwve- 1 9 7 2*^«) ^ 7 

mmzm?2>% ; stMi?T^> 1 3 8 5 6 2 

(WPB¥7 - 2 5 2 4 7 4^&f6) , t K7V/>ft6* 
(#M¥ 2-31 1591 ^&#) > ^7-!f >ft^I 
(*H^rF^4, 9 5 0, 9 5 0ffiS) , ^7ti> 
^#1* 6-4 9 0 7 9 > 7 ^ > 

6-2 5 6 5 9 ^&») > =^^-^ U H > 

fc-smm&mfbti&o cfte>©ft^5{^ #&T-fflv> 

[0 0 2 1] ±ia©ft-^%^t > IE?Lffti^® 4 1 ©# 

UtLX, ^'J US'7> (Ap 

pi. Phys. Lett. , 59#, 2 7 6 0M, 1 
991$), #>J 7**7:p-e> (^S8¥5-3 1 0 9 
4 9^&«D ^ #'J75 h* (WBB¥5-3 1 09 49f 
S^) , # U tf— ^ h U 7 3in;b7' ^ > 7-5 

3 9 5 3 - h } )7 = ><fl-te£W-r 5iS 

(^Sl¥4 - 1 3 3 0 6 5 , h U 7i=^ 

T^>*ttft^f-V>afi*Tf«ISUfc*^? (Synt 
hetic Metals, 55-57 4163 
H, 1 9 9 3$)s ^f!75>mt5*U/^^ 
ijl/-h (J. Polym. S.ci. , Polym. C 
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hem. Ed. , 2 1S, 9 6 91, 1 9 8 3^) fffl 
[0 0 2 2] ±K©Eftlft»»tt*£*«5»*^ttX£ 

mmmv: <t k> mmys&mm 2 2 ±c*B-r a ^ aciu 

ZEJlf^Jf 4 lfcfl&sR-ra. M*P&©i§^tt, jEftMHS 
tm* l«*fc«2ajjt±k, !&S£<fct>IE?L© 

& 6 fcv v W >^-«JB-*>iMfttBfe&JH& if ©Sin 

£©;£*££ <£ *)mm2 2±ti$U S&lbTIE 

4 1 *K,mtho ju >r-®mt l-thu * 10 

£{£T£-tf5©T% 'J>&^;5#a£:b<, 1^ 501 
[0 0 2 3] H£*aK6©»£CHU lEflJfta&tm** 

^oT«MlfcS« 1 ±©H8i 2 ±KliE?L»aSJi 4 

ste * o ±mi£3\ J ffimm 4 1 £^3- s * 20 

tf/£fcfcfc:&Si£ («ffl¥4- 3 2 0 4 8 4^S?g) , 

(#i¥5-2 9 5 3 6 1fM) , 7^-yyM (» 
M¥ 5-3 3 1 4 5 8 ^-<&$g) 3?£ 1 0 "3~ 1 0 fifi% 

[0 0 2 4] 1 ©SUP HU 1 0-3 

OOnm, !fil<li30~100nm-Cfe5, u®« 30 

J:<;BV^*iS. T35S«i2 2£IE?LI&j£JI4 l©n> 

7?14 Ofclfttt-SC fcn&o KfliA* 7 rfi 

-rat?*, ^su f ^7^te^iae^<, umi^ut 
(±3 0 0 "ciii±> #^ ^e^ss: t ut a 1 o o °cw± 

m& t b<DiEji&Ai i <g%&z£ s mn&m&fixi&^z. 40 

fciMWf&ftS. coiWOfettC, ztiSLTHz-Xjisy 
4 ] ) y*u*s7- yih&t&i 6 3-2 

9 5 6 9 5^£?8) , 7.9 -H7s hSHHMlSh U75 > 
(#M¥4-3 0 8 6 8 8^£fg) , t^VWb^S 
mi¥4-3 2 0 4 8 3 ^£$8) , Z;U3df^SgS© 
5f»»y T 5 >K*# (WBPP 4-2 2 0 9 9 59& 
ff) > p- (9-7>h'J;u) — N, N-^-p-HJ 
;UT^'J > (WHW3- 1 1 1 4 8 5^&W , #'Jf 
Jin b > fcf- b V^tf U-p-^ai-U> bf~ u > 
ffl¥4- 1 4 5 1 9 2*&m , «f?iJ7- y> (App 50 
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1. Phys. Lett. , 6 4i, 1 2 451, 1 9 

9 4*f#jh) mtomwa^m^ **** • 

(WBH¥ 8-3 1 5 7 3 ^&«) -t\ / V*- i> «> ABft 
m> ^-SAttfbfcK r^RfcisnscsjiRfb 
ft«4 3 @j£ffl«3¥Mft»&0tttd, 2 7 a - S Y 
-9, 1 9 9 6*) *««S*nTV^4. 

[0 0 2 5] ±IBBHB^v7 7Ji»»i:UTJ:<«ffl* 

Jg£«bTV>T&«J;^U *MI©*>©T?fe «fcl^. 

m-fhn^ ■. ■xjuyjy 

5, 10, 15, 2 0-r h77i-;i/- 2 1 H, 23 

5, 10, 15, 2 0-rh77xr;i/-2l'H, 2 3 
H-#;i/7W >rm;i/|- (II) 

5, 10, 15, 2 0-f (-7 7i^- 2 1 H, 23 
H-^;i/7^f >« (II) 

5, 10, 15, 2 0-f h77ir:;i/-2 1H, 2 3 
H-#;U7>f >S0fi (II) 

5, 10, 15, 20-f l-77x-;i/-2 1 H, 23 
H-WVyj >Mfi?r>A (IV) 1* 
5, 10, 15, 20-f h7 ( 4 - 1: U i?;i/) - 2 1 
H, 2 3 YL-i£)Vy<<> 
2 9H, 3 1H-7^D->7-> 
S3 (II) 7*Vis7>-> 
M%j (II) 7^D^T-> 
yy 9X2i/7— y-t^-i/ k 

V^<>W7^D'>7=^ 

Ss] (II) 4, 4' , 4" , 4'" -f h77"tf-29 
H, 3 1 H-7^D^7'-> 
[0 0 2 6] RWfi/t* 7 r iE7L^2IJii:|Bl 

e>c, t-Ajnaiis, t"7X7cvd 

714 0011^ ii^v 3~100nm, JfJKIi 
1 0 ~ 5 0 nmffeS. 

[0 0 2 7] IE?L^iiSS 4 1 ©±tCt±S?fifc&f 42tf 

4 2Cfflv^n4«?«iastt^b^«fcurtt, ±a5*si 

(PUS) 2 3*€>©*?ttA»*#Si<, ^o, i£A* 

nfc«?*»*j;<ii26"rscfc*«-e&S'fb^«Tf»« 

[0 0 2 8] £©J:3fc*{**«|fc-r»ttfcLTtts 
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7-5 178 1f&i)s B-tHDtWJW 
;i/ 5 = £©&*»# («fBBIB5'9- 19 4 3 

(»W¥ 6-322362 , rlllrlS 
ffi^T;^-')^^-^^* (»W¥5-1 9 8 3 7 
7#£r$B, WHI¥5- 1 9 8 3 7 8^&SU #IB¥5- 
2 1 4 3 3 2-sf£*8> ^5B¥6 - 1 7 2 7 5 1 ^&«~> 
#ni>9yx.>WWt (WW¥2-2 8 9 6 7 5f& 

«) , /v);>mmto (IWP2-2 8 9 6 7 

^) , *+-y-y7 , y-;UB«» (^¥2- 2 16 7 9 

2 4 5 0 8 7^&*U PJ2-2 2 2 4 8 4-£&*) s ^ 
U U >B«W* 2- 1 8 9 8 9 0 ^£36, H 3 - 

7 9 1 , >Yb^* 2-1916 

9 4*J£:fft. P 3 - 7 9 2 > #±JB#fls (ttH 

¥1-256584 N VT,^ V 5? >B§« 

ft (^i¥2-25 27 9 3^SS) > P"7i;l/> 
•fb^ (WM¥3 - 3 3 1 8 3^#) , f-7^7VD 

try s?>»aw* (»«¥3- 3729 2^&?g) , 

DKO $?>«*K* 3-3 7 2 9 3 , ± 

(^IS¥ 3-2 0 3 9 8 2^£$g) % 
S'D (B 7 0#^^, 2 D 1 

0 2M2D 1 0 3, 1 9 9 6^) ttZlfimW btl 
So 

[0029] n^mmm 4 2 omit 1 0 ~ 2 

OOnm, £Fi= b<fcfc3 0~ 1 0 0 nmT-fc3o B^IIJ 

mm t> lEummm n maL<vftteX'Mi£-? % z t &x- $ £ 

h (J. Appl. Phys. , 6 5i, 3 6 1 OH, 

1 9 8 930 2§ififft>tlX^Zo ^(D^mcom^t, 

1) lS»*©at*fi*CJ; t>$8jteUMs*«ra±, 

2) a^fe*©S5?^<t 0 ^SS* s oI^ 

3) mzmJtzmz-r&Lft&mb&m-sim, 
[0030] ^^©igi)##Sras#-rsBS«]t:*3^T 

3r>- U >©T;i^^A^ft&£©&Jg$£ifc£*;;* h# 

R|sp4 - 3 3 5 0 8 7^&&) ^ *ci-? U K>§f^tt 
(^¥5 - 7 0 7 7 3-*f;&fg) > ^'J 1/ >^<Dm^ 

m%mmm mww 5-198377 ^&#) 

htffcUcttbTO. 1~1 0a*%K-7 , -r5Cli:t J: 
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[0031] m**^ bTti> mux. m^m&m 

4 2***©«fflS*fc-j-»^ miM©S^iS , i4Yb^ 
tf^tf e>tu ZETLMSIIB 4 1 bW&£ bT©®«l 

**& -rtii^ bu^o^#^t 5. xt-sw^ t b* 7 v > 
xmmfr*P&&^xt>mt>te^ 0 mm, m^mmmt 

10 K — T'bTfc.fcVo 

[0032] *«R8c*v>Ttt, «jt*aua 

V^§Clht«tD^ *(i^-cDSS(DfeT*aSlt)ffib, 

[0033] ee»^©»^ictt N H7t^'r«t-5c, 

tM14 2l:30ffl^4 2a, 4 2b, 
4 2cC^-ttT, IE?L«aj@|]i4 Uzm-t&XirbW&ft 
)fcI4 2a, ii*fe#l£#Jf 4 2 b, gfeMI4 2ctt 

[0 0 3 4] «fMftJfe©»£EHu SEt^tffc*^«l3i 
ZZtX; H.5*J:WBI6Cji«bfc*JSK:J:Ds 

£e>crsi±2*»- b-t, «?«i3yi4 2©±c* 

40 e>E«?T±AJ14 3S*Sr-5di:*iT-t5 (08# 

ffi) . ;ci?aAI4 3Effll^e.^^5^b^;C(i, Br 
aip^om^aA^ST-, *?©iKa&tia**3e>t:* 

tv^c:i:A s S*^i^?)o i©**«-?lliastf»fc bT 

>"j>o7;Kfft, ^-^-y-^Ty-;^^ (App 

1. Phys. Lett. , 5 5t, 1 4 8 9H, 19 
8.9 4Mb) **fre>1t#V*#9VMtL*?-n' (P MM 
A) m<D®mKLfrWL\sTz& (Appl. Phys. Le 
tt. , 6 11, 2 7 9 31, 1992 y 
50 h D 'J >g§#ft (#§i^5 - 3 3 1 4 5 9^&f6) » 2 
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-t-^)U-9, 10-N, N' -y-/7;7>h7 

>SM 5 > (P hy s . Stat. Sol. 
(a) , 14 2#, 4 8 91, 1 9 9 4^) N nm^M 

$8mifim?'bti2>° m^-Q-xm^mmit, as, 5~ 2 

0 0 nm, b< li 1 0~ 1 0 0 nm^li, 

[0035] <j5&B>T®nm (mm) cttawtt/i 5 
wssaifct-Aai^fflv^ni. f±»Hi&©fii£:bTii 

4. 0 eVJ^TiWbV^ i©ffi[*8tfc-r^)Htt» 

®»«"©*ftfitt*BHRW*l-»i:bT, **©ffi$a-tt<ft 

^tfiJU^ £©fif±*HRa*M©IKfftts 2-1 
OOnm, Jf$b<ii5 — 5 0 nmgftT-JfeSo 
[0 0 3 6] £©»&, fiti*HBR*m»HU «*.tt* 

T^7 i ^^IEKlffl©TFT©V-^S'y t Kl/'f > 
«aii, ±««ttfc©^ftl»4fc»£*irafiUMKl 

ST-©Eg|6tt3>amSJSi:*S. {S<t*Hft*mA©0t 

ma, mm<Dm^¥W^m^(DX\ m^mmmx-amm 

b#V">o 

[0 0 3 7] ffilB&ttJFHfttttti: bTG\ MAff 

tffc##)Wa^e>fta. ±fa{£tt*gsi£Ji©ttfc> 

•IS (B&) fcLTU3W»«B* l i»5Tfc.5* s s lEJlft 
»*J:<SA-r*fc*&fctiU 4. 6eV8l±Ott#B» 
fc#-f 6*J*W3*l/VVi £©ii$©£:«>£fc£> I TO 

z i>o ©4R&aqfflMbtt«tttm# tt£ * n a . mm 

ft©X^&K -*5S?*A«F) ft^SWttJBTJJ&fiJl 

bT, ^^ftt^[Sl±^-e-T4)«tVNo 
[0 0 3 8] ±ffl«WW&J*#8si:bTtt, 
KtM± flSUIl©S«ffi C *» SMWft <£®d-r^i:'5:<J5& 
■UfftacLfciPifcfifc©'^ ;*/W*&©4R£ffil(£ft 

4flBJBI£« MJP5~1000nm, ffSKttlO~5 
0 0 nmSiKT-ae^nSo £fc±S5S@lC-OV>Ttt* 

t) tz o T ^ ©J&£IT-#f £> 4 
[0 0 3 9] #tWSJfeJ9©*|jSK:o^Ttt, MAf 



(8) 0- 2 8 9 7 8 4 
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i£^fc**j*fci»©*Ji*fc:fc*. -Tftto^ 0 5©« 

±.ffiwm<z>m£&2>e me. B7©*gco^-c* 

*awi«f*2 4tov^ti54Bj-ri, 0 sH^5^©tsai 
tts fti*^ Lit a«M*t 

fcfc, 53k S^fctf^UT/f ftn-b bfc» 

[0 0 4 0] #6#aafc&fc-3^THU B6i£ bfcHJC 2 O 

tffflv^n*. S*^Slfc|SI^{3A7-7-Y;i/^©^tg 
ft « fc« 5 £ i: « Rll6t -5 . 
20 [0 0 4 1] ±R©*C UTflMHSftfe, «««IMB3e 

D*fnSttTit±;¥ft*#* ^©BgK* 
-y-i:bT<il~2 O/xmW+M' X©fc©ftfflV>T> 
*g^tt«« 3B«jd^H©lgttft »£-r 4 d 1 1fi» * 
bV^ 0 1 /z*a3t©S§8!T-<±, K tJav^OBCjR? 

ft-^^aprtfett^feD, 2 o AW±©fi§erefcfcs «u^i 

30 [0 0 4 2] 

mm-rnfi. ^m^om^^m^^m.^, wt© 

iM6**?©»ft«ift*r. 
[0043] mmmi wjsa) 
^^Attie^T. wTKw-r^o-b^TjR^ftffaib 

fc. TFT^?©Slti:b-C{i> EI3t^bfclHlKEI{r 
*V^T, f l©TFT0y-M42O^DX ^~ 
hiSlOOii'DyhU i2©TFT®y-f>fiS 
40 2 0 ^DX htiSr 6 0 0 = ^D>i:bfco MM 
mm& 6 0 0 ^D>x 6 0 0 ^BX Sl^fflPSIi 8 
00^D^x 8 00 ^D>t\ §8P^ft5 6%i:b 

[0 0 4 4] WTCftfM^XgJCOV^T, m8£ft-3X 

(a) T»«aav^-h«aaBj«xs 

(3-->ya«7 0 5 9)l«± 
C, AlftfflW2 0 0nmTf»ttftH»ttt:J:DJIffilR» 

bfe*)©t, ^5)CAuftA lK_t£JKJP2 0 nmX-m 
50 llfetiJDi, a*07*hijvy7 7-f-ttfffci>i 



(9) 
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5>My^>yft«K«tDT*«« (RMS) 2 2M© 

®) Oft^Hl&S, 99Ftti8S«fi7}#r&1K (AC- 
1) t«Sbfci:l54..8eV-eftofe. 
[0 0 4 5] (b) y-MftayBt *iWM, 
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*xg (a) tftfiUfcfflSI, /7XvCVDiiC-b 
y h U £TF 1 C^r*f*T?#JB 3b, 4b, 5 

[0 0 4 6] 

mi] 



1-1 





1 . SiNx JO 


2. i)3a-Si 


3. n+Oa-SI 










SIH4 


10 


20 


10 


NH3 


100 






Hz 




20 




PHa/H2(0.1%) 






100 




300 


260 


280 


im&l3 CTorr] 


025 


0.15 


0.33 


O^JSJSt CW/cm«] 


0.14 


0.08 


0.08 


Cnm] 


300 


i go 


50 



[0 0 47] (c) a-Si;^-^>yii 
±IB<O^XvCVD«ll*»6iSiRft9ltJffibT» 

X^z-y?-y>7\Z. £. D a-S i <T»\9— =. >>f&ft i 

(d) v»— JX&V K U-f>iS«xg 

5 OnmOC rjgi: 1 0 0 nmfflA l/f^&lH&W 

abfch*n* yaw— ^«a*»dibfc. 

[0 0 4 8] (e) n+ a - S i Jga. >;f*7Ig 

v^^i:lTn + a-S i©g©3i^^>^<&ffV\ 
*>*;i/ftJ&JEfcbfc. ±13xg (a) ~xg (e) T-fE 
SLfetWM^^il'Ca-S i T F T<D^t4£!¥ 
fflBbfcfcc:^ &W)B. (juFE) <i0. 5 cm2 /V • 
sec, b*lf^«ttt3VTf*tjfc. 
[0 0,4 9] (f ) 7^5^ 7 • V b V >7x®&u.mm 

(tfc) fi; V- 2 5 9P A) ft«HTiIW©7* h U V 

(g) WM«#^7t®fiKJKxg (e£3*7fc-t?;i/) 
xg (f) *Tt?Hi*±* t ^fcK»@»»IR*s -fvr 



30 



40 



rt©*£tf#2 x 1 O-6T0 r rETFC&S *-?«Mfi* 
7ff>7'^fflV>T^bfco 

[0050] H7Cw-r*it©ee«7t«it6&* 

^fT^fco K^JK 2 x 1 0"6t orr (*U 2 . 7x10 

-4pa) % mmmg.o. s nm/»-cmMttffti\i\ m 

m 2 0 nm(2lil^ 5*7714 0 Sfifeo 
[0 0 5 1] 

[<bi] 




(H 1 ) 



£o«£Aft£, WTC^-T, 4, 4' -if* CN- 
(1— 7-7^1/) -N-7xz;i/?U) tT7xr:;U 
(H 2) ScSOlSOJS 
[0 0 5 3] 
[ft 2] 



(10) 



nmW- 10-289784 
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[0054] m<D*>9)i'i&t—?—-ei}mhxmm : & 

fr-^feo C©^©Sci(S©SJS[tt> 2 5 0~2 6 0°CO 
^HT-ftOTbfco mmmoMQg. 1 . 7 x 1 0"6t o r 
r (fi2. 3x 1 0"4pa) , Igff&ftO. 3~0. 5 
nm/iB>T-MJ?6 0 nm©iE5L«26Ji 4 1 »fe 
^*&8fg£#-f SS^^S 4 2 a©^*4fc Lt, «T 

©«jf^;t:^-rfEiS^-y-^^v-^#; (Ei) 

SoffffiflEtt2 0 0~2 1 0 'COO^fflT-f&J 
[0 0 5 5] 
[ft 3] 



(E 1 ) 




[0 0 5 6] »U «ESWr©HfflKtt 1 . 5x 1 0~6t 
o r r (ft) 2 . 0 x 1 0 "4p a) , f&*»Ki± 0 . 2 ~ 
0. 3nm/#t, aW3ftfc«fi*3feJl<Dffltffti:3 0 

i: bT> JMTC^-T7';i'5-^^<D 8 -h FD=^>dpy 
U>«Wls (E2) £|H|«l£bT^itf bfco iO^OS^J 
(SiaKtt 2 7 0-3 00 •COl5BT*ftiJ® U ffiSN5(Z)lt 
SKtt 1 . 5X10 "6t orr OSS) 2 . 0x10 "4p 

a) , mmmm& o . 1 - o . 2 nm/#, mm 1 5 n 

mfffi*)£I4 2 aCD±(^*»Lfco 
[0 0 5 7] %%M<DW4kt. lt> 5fce38#J! 42c 

h*t**i: UT7;i^-£A©8-b h-D^^^r 
y U (E 2 ) bT, WT©«36 

iCC^4- i*j*/7J - 2 6 - 

(p-i>^f-;UT^y^^U;i') -4H-t7> (DC 
M) (D 1) ffl^fco 
[0 0 5 8] 
[ft 4] 

,CN 

(D 1) 



H,C 




10 



20 



30 



40 
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(H 2) 



J U >fg&©30(£gJKf±2 7 0~3 0 0 o C<D3eBT% 
DCMCSoffigaH; 100-11 0°C©^HT'WjfflI 
U 1. 3xl0"6Torr (S$ 1 . 

7 x 1 0~ 4 Pa) , mmmm&Q. 1 nm/»f, JgU? 
1 5 nmt«eMi4 2 c©±t«l Lfe„ D CMifi 

fea<i2aS%T-*^fco IMvmW^vyrMA 0> 
IE?Lffij3IJf 4 1 Stl^f^HlSjl 4 2a~4 2c«S 
jR** £ l$©£«aft tt £MC b & . 
[0 0 6 0] (h) ±ffi«BW£jaie 

fl**a©fK*ttW&WWS3l 5 ffi bSB £ ^ F 

x'^^tc^bfe^ i?cgi^tx, gyoss 

x 1 0~ 6 T o r r (ffj 2 . 7 x 1 0~ 4 P a) 



[0 0 5 9] C©B$07Vl/^^ACD8 - t h'D+y^r 50 



•>Afc«(0^fe«B*&2 7cRI^iajasC:J:-3TiW2 0 

ffll^T, SSJK5X 10-6Torr Oft 6 . 7x10-4 
Pa) , *S»Bff§3#2 OSDffr^-fco 7^-> 
^AfcffiOimttel 0 : 1. 4i:bfeo ClCDffifiKOV 
^*S/«>A££r©tt«QRIi, 3. 6 e VT'ifc^fco 51 

%mg, m?*z^y*gimt£®ihzit, itoi^i 

5 0 nmO^JPT-v^^^A -m&&m<D£KimmL 

fc, I TOffi7;<-y bTHu T;i/rf>-^© 
1%) * ffi*3 x 1 0"3To r 
r (mo. 4 Pa) , S^SO. lW/cm2 > * — 

Ocmtlfe. ±K©J:oCbT^e>nfe ITOJKOtt 
*Hfttt4. TeV^rjfe, 
[0 0 6 1] ( i ) fiMJK^AXS 

%tW.ftX-*-Vv h£S i02 £bT, SBJ3&Si02 
«KIK£JgU* 1 0 0 0 nmfMLfe. 
(j) itifcig 

xi (i) $t-«i7Lti?t h-v^fg^-eagibfe 

tf>j/**l*lfc:iR?>fflU &ft£|&f i:bT;*J7- 
:7'f;^* (», ft. ^) **««5M8*-fe;wo»<* 

a»C3ttfiBflstt»ffift!Kff bfc TFT ^jjWftfe'feJUS 

uwb*yi*3j*bfc. c©is> 3te«ft«rigK:iSS5>u 
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£ IS tt , 3r«yPfc£ 3 // m i: b fe „ 
[0 0 6 2] ±E©XgTf^aiUfc, tfflWIMB**? 

& *<0«3fc**fltBT?*fc. ft. 

fee T F T^^OgStttts Hffi^l i:|B)bT'fe-So 

( a ' ) T®mm%.v7- v nmB&xm 

UT)^i3^iSv7s (3-z>yti7 0 5 9)SS± 
IZ, A1&SIJP2 0 Onm, £ £,£ C r £JBU? 5 0 nm 
T^W* V >^i£T*JIMbfc fc©£, iIS©7* b 'J 

moss) 2 2rw- hmm<D;v?-->#%?T-D 
[oo63] xg (b) ~xg (f ) &nmm 1 &nrai 

is' ) ^«JW3WJ*ffltrg (#fe$g#ir;i/) 
5l£i^V%T> TgBftH (Htffi) ©fittWMWi*, WT 
©MtMlfc. Xg (f) ST-CDT-ffi*±* s -pfcSg 

t«ik|Sfit:LTSirt©ISfi#2 x 1 0"6 To r 
r (i&2. 7xl0-4Pa) WTCfcSSiT-Sl^bfc. 

#««!&2 7c|Sl^#ffi{cJ;oTMJ»5 0 nmtWi 

3. 6 e VT*fer=fe 0 

[0 0 6 4] wt> H8c^r«3a©ee«3fe«iffift* 

Xgfc ; piat LT, af7^D->Tr:> (HI) fr^jEigS 
JKff2 0 nmOiiA'>7 7l4 0 4, 4' -bTX 

(H2) *e>J*5MJ*6 0 nmcDIEfLf&iSjf 4 1 £ 

©**h*mi:bT, WT©#ij£5S;£^f 2-/*-;i/- 
8-fc KD^rv'^y U >©7;i/^-r>A 2^#: (E 
1) fc, 

[0 0 6 5] 

lit 5] 



(U) #g§¥l 0-289784 
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(E 2) 



[0 0 6 6] K— l/ftJUfc LTWTCifiacst^y 
U> (D2) S'J*©3o« 
10 [0 0 6 7] 
Mb 6] 




(D 2) 



[0 0 6 8] £fflV>T 2 7CsS»Srfr^&o £©BS©T;i/ 
5 = £A2tt8#©3o«aUKtt3 0 0~3 2 0°C©$6 
20 HT% ^'J U>©-5-o{S?affi{i 1 1 0~1 2 0°C©i6ffl 
"TJ»J» U H*li$©J|£jKtt 1. 8xlO"6Torr 

(«i2. 4x 1 o-4p a ) N mmmmzo. 2~o. 3 

nm/#T-s SUP 4 5 nm<DW&tjtM*lEJ\Ml&M 4 

l©±£«Jf bfeo 

[0 0 6 9] fit, «^i£A/Ii: UTT;^- 1 )^© 
8-t h*D^r^dp^ (E2) SrfflV'.fc,, ~©B$ 

©7vi/~ ^<j7A©8-k Ko*i/+y i; >Sf&©30(3: 
iSjKfcfc 2 7 0 ~ 2 8 0 "CGDISBT-SW U 3&»B$CDj(£ 
fittl. 3xl0"6Torr (mi. 7 x 1 0"4p 
30 a)., J&SHBSjSttO. 2~0. 3nm/&t\ JKJP3 0 
nm©»?&AJI£«9HiiW£jf©±£«Jf bfc. ±|B© 
mm'i9 7-rM4 0, JE?LMSJB4 1> «^«&i£Jf 4 2 
aV«?J£Wf4 3SJ|S!J(air«RF©aStRffl«B:Sfi 

c«»bfc. 

[0 0 7 0] (h' ) ±««HgdExS 
»V^T» ±g&W& (Si®) t IT, I T 01* 1 5 0 n 

>;*,>W*i£KJ;tK SK^ttftrtKWrCff-afc. I TO 

40 (WRiMEO. 1%) , £E*3x 1 0-3To.rr (W 
0. 4Pa), tiffltO. lW/om2, 
fc»RIHre«tt^5X^^--s;S|»<fc4&K:i 0 cm 

[oo7i]«^t» *SAt^«cit, ftnm^js 

Xg (i) »3te*«yifcb-CS3fc*»B*ffl 
V"»fcfl!ittfaKfl)!lfcH«CbTS±x|i (j) ftffv\ 
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